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ABSTRACT 

The main purpose of the study was to check the effectiveness of Active Learning Strategy. Objectives of the study were: 1. To 

compare the adjusted mean scores on Achievement of students of Experimental group and Control group and 2 was To study 

the effect of Treatment, Critical Thinking and their Interaction on Achievement of students. The treatment was based on 

teaching with Active Learning Strategy and lesson plan prepared from selected units of Science Subject for IX class students. 

To check the achievement of students in science on the basis of teaching methods and to study the effectiveness on the 

variables, active learning strategy and traditional method were compared in this research. The interaction effects of the 

treatment with other independent variable that was Critical Thinking also studied.  The present study used experimental 

research in nature; the study was designed by Campbell and Stanley 1963. The Sample comprised of 132 students of 

Secondary School Student. For assessing Critical Thinking the standardized tool Critical Thinking Ability Scale has developed 

by Prof. Hemant Lata Sharma and Priyamvada (2022), was used by the researcher and Achievement of science subject of 

class IX was developed by the researcher. Data were analysed with the help of one way ANCOVA and two way ANCOVA but 

assumption of ANCOVA were not fulfilled then researcher moved of Picked Point Analysis and Quade’s Rank ANCOVA. 

Finding of the study was In comparison to the Traditional method, teaching with the Active Learning Strategy was found to be 

significantly effective for student’s achievement in science subject and the treatment given through Active Learning Strategy 

was found to be significantly more effective than Traditional teaching methods in terms of Critical Thinking. 
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INTRODUCTION 

In the present scenario the most powerful tool in the hands of a teacher is the teaching-learning process and it is helpful in 

bringing about desirable and effective changes in the behavior of students (Malkit. 2019). Mostly teachers used traditional 

teaching methods in their classrooms. Teachers who use the traditional lecture technique often fail to provide each student 

special attention (Seeja 2015). Because this method students remains passive learner and only teacher remains active. Other 

one the Indian classrooms are very diverse, with teachers dealing with students of varying capacities. To improve teaching 

learning the teacher should make an effort to utility different active learning practices. These approaches are one of the most-

well researched teaching strategies in today's classrooms (Domenich, F. B., 2007). “Active Learning Strategy” is a teaching 

method in which students collaborate to improve their own and others' learning (Bonwell and Eison 1991). The main objective 

of this teaching strategy is to teach students to actively acquire skills, attitudes and knowledge along with desirable ways of 

living in society. Teaching involves all that a teacher does to select and execute tasks and activities for creating an 

instructional process in which teacher and students participate and there is a reason for including all tasks, activities, and 

associated processes in any description of teaching (CanoGarcia, F. & Hewitt, E. H., 2000). Students tend to retain the 

information for longer when they are actively involved in the instructional activities (Larry, P., Nelson, & Mary, L., 2014). Today's 

curriculum need tactics that enable students to solve problems, understand various situations, think logically, make 

judgments, collect data and collaborate with other students (Jeffrey, 2015). Students that use active and experiential learning 
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methodologies retain information for longer periods of time and develop useful skills. In fact, active learning provides an 

important opportunity to create meaningful learning experiences for students and make the learning process effective (Ghatage 

& Mukund, 2018). Due to which increases the active participation of students in the classroom. Therefore to explore meaningful 

learning experience in this important area, the present study was proposed. 

ACTIVE LEARNING STRATEGIES 

Active learning was first defined by Bonwell and Eison (1991) as “anything that involves students in doing things and thinking 

about the things they are doing” (emphasis added). Active learning is an important teaching approach in which students follow 

the instructions given by the teacher and actively participate in the learning process (Hemanth Kumar B.C., 2021). It is based on 

the constructivist approach in which students acquire new knowledge by incorporating their own experiences and ideas. The 

concept of Active Learning process is based on real experiences and cognition, which can be used to provide students with 

lasting knowledge (Sue, O., Betty, G., Susan, S., & Kathleen, A. S., 2009). The various ‘Active Learning’ activities include in the 

classroom like; class discussions, small group discussions, debate, posing questions, think-pair-share activities, short written 

activities and role paly the class (Bonwell & Eison, 1991). Researcher used only selected Active learning Strategies i.e. small 

and whole group discussion, Think Pair Share, Brainstorming, Fish Bowl, Jigsaw, one minute paper, quick write and concept 

mapping.  

CRITICAL THINKING 

Facione defines critical thinking as skills (interpretation, analysis, etc.), but also as character traits (inquisitive, open-minded 

etc.), termed dispositions by Davies and Barnett (2015: 13). Dispositions can be developed by practising skills (Facione et al., 

1995); for example, ‘fair-mindedness’ might be developed by exercising the skills of ‘evaluating arguments’ (Davies and 

Barnett, 2015: 12–13). Davies and Barnett (2015) add a third approach to critical thinking, that of criticality, which ‘extends 

beyond the individual and his or her cognitive states and dispositions to the individual ’s participation in society as a critically 

engaged citizen of the world’ (p. 16). 

RATIONALE OF THE STUDY 

Active Learning Strategy provides a theoretical framework dealing with individual information processing and learning. Sesin & 

Terhan (2011) investigated that Active-Learning implementation on high-school students found was effective. Jeffrey (2015) 

observed that Active Learning Strategy was very effective as compare to Lecture teaching method in large classes in Higher 

Education. Ghose and Swanzy (2012), Tripathi (2019), Prakash G.V. (2019), Hemanth (2021), Mary A., Kopecki Fjetland & 

Matthew Steffenson (2021), Taslim D. Nu & et.al (2022) found positive impact of Active Learning Strategies on academic 

achievement on science, Mathematics and Biology Subjects and other area like students Attitude, and Interest of Secondary 

School Students. Izadora, Marcel & et.al (2121) was also found Active Learning Strategy tools improve the learning outcome 

with respect to Scientific Attitude and Critical Thinking in higher Education. Seeja (2015), Aparna (2018), Priyamvada (2022), 

Taslim D. Nu & et.al (2022) both found that positive impact through Active Learning Strategies on Critical Thinking, Higher 

Order Thinking, and Academic Achievement of students. The review of studies on Critical Thinking primarily indicated that 

Critical Thinking can be taught and learned. There were several attempts to find the correlation between Critical Thinking skills 

and Active Learning Strategy. Many studies were aimed at investigating the effectiveness of course with instructional 

paradigm in improving the Critical Thinking Skills as well as Active Learning Strategy. Critical thinking is that method of 

thinking that allows the thinker to think by handily examining, evaluating, and recreating the gathered information. 

Gurubasappa (2011), Rui and et.al (2011), Celina & et.al (2016), Tirunehand & et.al (2017), Bandari and Lilit (2017), M.L. 

Styers & et.al (2018), Ulger (2019), and Alsarayreh S.R. (2021) were found that Critical Thinking makes positives impact on 

Achievement in Science, Mathematics and Biology Subjects and improve students Scientific Literacy using some Active 

Learning Strategy of secondary school students. Mahmood (2017) investigates the effectiveness of an intervention designed 

to develop critical thinking skills in an Initial Teacher Education (ITE) institution and found that critical thinking looked effective 

of CT skills interventions as not being detached from the environment of the application. Researcher found there are very few 

researches on active learning strategies in India. Therefore, filling this gap, the researcher decided to study this variable, and 

the researcher selected the present title for the research. 

OBJECTIVES 

Objectives of the study are: 

1. To compare the adjusted mean scores on Achievement of students of Experimental group and Control group by 

taking pre- Achievement in Science as Covariate. 
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2. To study the effect of Treatment, Critical Thinking and their Interaction on Achievement of students by taking pre- 

Achievement in Science as Covariate. 

HYPOTHESES 

The following null hypotheses of the study are: 

1. There is no significant difference in the adjusted mean scores on Achievement of students of Experimental group and 

Control group by taking pre- Achievement in Science as Covariate. 

2. There is no significant effect of Treatment, Critical Thinking and their Interaction on Achievement of students by taking 

pre- Achievement in Science as Covariate. 

 

METHODOLOGY  

 The present study used experimental research in nature; the study was designed by Campbell and Stanley 1963. The 

Sample comprised of 132 students of Secondary School Student. it was conducted into government and private schools of 

Jabalpur city. The researcher selected purposive sampling technique for the selection of the school. Variable was to be 

assessed in this study was Critical Thinking and Achievement of Science. Critical Thinking Ability Scale has developed by 

Prof. Hemant Lata Sharma and Priyamvada (2022). This scale was constructed to measure the Critical Thinking of students 

ranging in age group 14-18 year olds. This scale has 85 items to measure Critical Thinking. The Reliability of Critical Thinking 

scale was basis of test re-test is 0.987 and split-half is 0.915. Validity of the scale was subjected to face validity and Construct 

validity. Statistical techniques like one way ANCOVA, two way ANCOVA, Picked Point Analysis and Quade’s Rank ANCOVA 

(Quade, D., 1967), but assumption of ANCOVA were not fulfilled then researcher moved of Picked Point Analysis and Quade’s 

Rank ANCOVA. 

ANALYSIS AND INTERPRETATION 

Objectives and Hypothesis vise data analysis and interpretation are as follows: 

Objective 1  

Researcher checked all the assumption of ANCOVA One by one which was shown table 1. Assumption of normality, 

Homogeneity of Variance and Homogeneity of Regression slopes were checked with the help of SPSS. 

Table 1. Assumptions of ANCOVA 

Assumption Description  

i.  DV and covariate be measured on continuous scale                          √ 

ii.  IV should consist of two or more categorical, independent groups  √ 

iii.  Independence of observation  √ 

iv.  No significant outliers  √ 

v.  Assumption of Normality √ 

vi.  Homogeneity of Variance  √ 

vii.  Homogeneity of Regression slopes x 

 

Table 1 showed that, The assumption of the regression slope is violated.  The assumption of the regression slope is one of 

the essential assumptions for ANCOVA. So researcher selected point values along with covariate and perform comparisons, 

Picked Point Analysis (PPA) (Huitema, 2011). 

The three points along the covariate were selected as M-SD, M and M+SD which are given below: 

 1. First group: low pre-Achievement (33-7.66= 25.34) (M-SD) 

 2. Second group: mid pre-Achievement (33) (M) 

 3. Third group: high pre-Achievement (33+7.66 = 40.66) (M+SD) 
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Table 2  

Summary of One Way ANCOVA of Treatment Groups for achievement at low, mid and high pre- achievement level 

 

Level  

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

low pre- 

achievement 

level 

Group * Pre 

Error 

Total 

33.263 

75.369 

8032.00 

2 

16 

19 

16.631 

4.711 

3.531 .058 

mid pre- 

achievement 

level 

Group * Pre 

Error 

Total 

24.276 

184.551 

47189.000 

2 

49 

52 

12.138 

3.766 

3.223 .051 

high pre- 

achievement 

level 

Group * Pre 

Error 

Total 

303.028 

758.644 

97943.000 

2 

58 

61 

151.514 

13.080 

11.584 .001 

From the Table 2, the adjusted F-value for interaction between Group and pre-achievement is 3.531 whose df = (2,16) and p 

value is .058 which is significantly greater than 0.05 hence it is not significant at 0.05 level of significance. In this context the 

null hypothesis that “There is no significant influence of the interaction between the effect of Treatment, pre-achievement and 

their Interaction on Achievement of student by taking at low pre- Achievement of student as Covariate.” is not rejected at .05 

level of significance. From the Table 2, the adjusted F-value for interaction between Group and pre-achievement is 3.223 

whose df = (2,49) and p value is .051 which is significantly greater than 0.05 hence it is not significant at 0.05 level of 

significance In this context the null hypothesis that “There is no significant influence of the interaction between the effec t of 

Treatment, pre-achievement and their Interaction on Achievement of student by taking at mid pre- Achievement of student as 

Covariate.” is not rejected at .05 level of significance. From the Table 2, the adjusted F-value for interaction between Group 

and pre-achievement is 11.584 whose df = (2,58) and p value is .001 which is significantly less than 0.05 hence it is  

significant at 0.05 level of significance. In this context the null hypothesis that “There is no significant influence of the 

interaction between the effect of Treatment, pre-achievement and their Interaction on Achievement of student by taking at 

high pre- Achievement of student as Covariate.” is rejected at .05 level of significance. 

Objective 2  

Table 1 showed that The assumption of the regression slope is violated.  The assumption of the regression slope is one of the 

essential assumptions for ANCOVA. So the researcher decided to analyze the data with the help of non-parametric test that 

was non-parametric Quade’s ANCOVA. 

Table 3  

Summary of Quade ANCOVA for Achievement of Treatment Group and Critical Thinking Group by taking pre 

Achievement in Science as covariate 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Treatment  

CatCT 

Treatment*CatCT 

Error 

Total 

56750.305 

296.791 

928.785 

79697.654 

165036.442 

1 

2 

2 

126 

132 

56750.305 

148.396 

464.392 

632.521 

89.721 

.235 

.734 

.000 

.791 

.482 

 

From the above Table 3, it is evident that the Unstandardized Residual adjusted Q value of Quade for group is 89.721, whose 

p value with df = (1,132) is .000, which is significantly less than 0.05 level of significance hence, it is Significant at 0.05 level of 

significance. So compare the Adjusted Unstandardized Residual Mean of Experiment Group for High, Average and Low 

Critical Thinking is 25.853 with Std. Error 3.820, and Control Group for is -28.874 with Std. Error 4.335. Hence it can be 

concluded that the Critical thinking level of Experiment Group students were significantly superior than the Control Group 

students. From the Table 3 it can be seen that the Unstandardized Residual adjusted Q, value of Quade for Critical Thinking 

is .235, whose p value with degree of freedom = (1,132) is 0. 791, which is significantly greater than 0.05 level of significance, 

hence it is not significant at 0.05 level of significance. From the Table 3, the Unstandardized Residual adjusted Q, value of 

Quade interaction between Group and Critical Thinking is .734 whose df = (1,132) and p value is .482 which is significantly 

greater than 0.05 hence it is not significant at 0.05 level of significance. 
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FINDINGS 

 

1. In comparison to the Traditional method, teaching with the Active Learning Strategy was found to be significantly 

effective for students achievement in science subject when pre-Achievement in science was taken as covariate at two 

levels (mid and low) in comparison to high level. 

2. The treatment given through Active Learning Strategy was found to be significantly more effective than Traditional 

teaching methods in terms of Critical Thinking. 

3. The implementation of Active Learning Strategy for students was found to be independent of Critical Thinking, when 

pre-Achievement in science was taken as a covariate. The students with high, Critical Thinking were found to have 

higher levels of achievement in science, with comparison to average and low Critical Thinking when pre-Achievement 

in science was taken as a covariate.  

4. The implementation of Active Learning Strategy for students was found to be independent of the resultant of 

interaction between Treatment and Critical Thinking, when pre-achievement of science was taken as covariate. 

 

DISCUSSION 

 

The result of the research for the first objective indicate that, in comparison Traditional method, the ALS Strategy was 

found to be significantly effective in the implement of ALS among students when pre-achievement in science was taken as 

covariate. Pre-achievement, when taken as covariate at three different levels, at high Pre-achievement, the ALS strategy was 

not found to be effective, but for the other two levels of Pre-achievement (mid & low), the ALS strategy was found to be 

significantly effective. This finding is highly supported by Seeja K.R (2016), and Tripathi (2019) who was found that Active 

Learning Strategies were effective in improving the Achievement in Physics of the secondary school students. The second 

objective was to study the interactional effect of Treatment, Critical Thinking and their interaction on Achievement of students. 

From the above findings, it might be said that the Active Learning Strategy helps to enhance some or all the abilities of a 

Critical thinker, which helped to enhance the Achievement of students. This finding is supported by Seeja K.R (2016), Aparna 

(2018), Izadora, Marcel & et.al (2021), Priyamvada (2022), Taslim, D. Nu & et.al (2022) supported that  improve students 

Critical Thinking through Active Learning Strategy.  

 

CONCLUSION 

 Findings showed that, if teacher teach science subject through Active Learning Strategies defiantly result will positive 

with respect learners. Teacher can use various Active Learning Strategies to interesting their content and create positive 

environment in classroom learning.  Result showed that Critical Thinking improved by using Active Learning Strategies in 

science subjects. According to finding this strategy was highly effective on average and weak learners. Active learning 

strategies are very beneficial for students. According to the findings of the present study, the teaching material based on 

active learning strategy was found to be effective on the achievement and thinking of the students. That benefits students wi th 

diverse nature in the classroom. This activity developed the thinking ability of the student’s. It’s promoted to the learner 

centered education. They can revise concepts using active learning strategies to enhance their memory. The findings of the 

present study also state that there is no significant effect of intelligence on achievement in science subjects in ninth grade 

students. Therefore students can use active learning strategies without worrying about their intelligence. 
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